LENSES  AND LENS ELEMENTS.

sharply. The image of the test plate, as formed by the lens under
test, is brought to sharp focus by racking a high power astronomical
eyepiece or an observing microscope in and out, its position is read
off directly on a suitable scale, so adjusted that the readings give
directly the external focal length (back focus) of the lens. Rotation
of the ring mount with the lens about its axis is a test for the centjsr-
ing of the lens. If the lens is decentered the image is seen to describe
a circle during the rotation, the amount of movement depending on
the eccentricity of the lens. After a small amount of practice on an
apparatus of this kind, the observer is able not only to measure the
external focal length rapidly and accurately and to test for centering,
but also to measure the resolving power or definition of the objective
and to detect spherical and chromatic aberration, coma, astigmatism,
and distortion. For this purpose the test plate should have ruled
on it sets of equally spaced vertical lines, also several horizontal lines
and small circular holes. In general, however, it is advisable not to
attempt, in routine inspection, to measure more than the external
focal length and to test for centering on a collimating device of this
kind. During the measurement an estimate can be made of the
general quality of the image formed and of the degree to which the
lens is corrected for the several aberrations; but no actual measure-
ments of these factors are made.

In an optical system the defects of one lens are compensated by
equal and opposite defects in other lenses; thus the individual lenses
of a system may show pronounced aberrations whereas the completed
system is entirely satisfactory. In order that there be a proper com-
pensation of errors between the several components of a system, it is
essential that the specifications laid down by the designer be accu-
rately followed; if the focal length or external focal length of each
element is correct, it is generally safe to assume that the specifications
have been so followed.

In place of the collimator a system of inspection may be adopted
whereby the image, formed by the lens of a test plate, is projected
on a screen. For the purpose a silvered glass plate on which two
sets of equally spaced, mutually perpendicular lines are ruled with a
dividing engine is most satisfactory; less satisfactory, but still service-
able is a photographic reproduction (negative) of a suitable drawing of
coordinate lines. The test plate is illuminated by parallel rays from
a strong, point-source of light at the rear focus of a well corrected
condenser lens which covers the entire test plate. The rays emerg-
ing from the test plate are practically parallel; the rays from any
particular point of the plate pass as a narrow pencil through a small
part of the lens, with the result that the image points on the screen
are formed by the convergence of narrow bundles of rays, thus reduc-
ing the effects of spherical aberration and coma. A sharp image isLENSES  AND LENS ELEMENTS.
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